<19)H*HH«W (JP) 



4^2002-540605 
( P2002 — 540605 A) 
(43) H ¥l£l4^1 1 ft 26 3 (2002. 1 1 . 26) 



(51)Int.Cl. 7 
H0 1L 27/10 
21/8238 
27/092 



4 5 1 



F I 

H 0 1 L 27/10 
27/08 



451 5F048 
321G 5F083 
3 2 1 K 



**m* *st # ^mm&mx. * (± 63 h) 



C21)fBMH» 
(86) (22)dilB0 

(85) «|RX«aiB 

(86) BB5fflH#^ 

(87) ffl|»&@8#^ 
(87)HfR4i5BB 

(31) «$fctfc£36#^ 

(32) «5feB 

(33) «5ttg±5E@ 

DE, DK, ES, F 
T, LU. MC, NL 
A, CN, IN, JP 
. UA 



ftM2000 -607287( P2000-607287) 
¥j« 12*p 3 ft 22 0 (2000. 3. 22) 
¥j£l34f 9 ft 25 B (2001 . 9. 25) 
PCT/US 0 0/0 7 6 6 6 
WOO 0/5 7 4 9 8 
¥j«12*p 9 ft 28 B (2000. 9. 28) 
0 9/2 7 6, 2 7 3 
WB 1¥ 3 ^ 25 B (1999. 3. 25) 
*E (US) 

E P (AT, BE, CH, CY, 
I, FR, GB, GR, I E, I 
, PT, SE), AU» BR, C 
, KR, MX, NO, RU, SG 



(7l)ffilHA HrV*-#7* -f>3-#Kryl< 

7^U*-&*a 83705 T-r^jfoHf # 
-fX, - f>£f XHJ-h 1090 

<jv)wm p-u-, ^-f^- 

7^U*-&JRH 83864 T-f^aftNl U- 
- 389 

7^UA-S*@ 48013 y 
U— H 2700 

(74)f^aA 3ff 3^?p 



(54) HHK>«fM aW£ttfe»a**T««^C7p??AiHra*%U^ 



(57) »K] 

**£«©ffiXfclBfi*m(250), &tf«ttefS«*m 
U JfcfflTm-S5^«€igttfl!lSX ^--y- (130A, B) 



180 



270> 



128s 
128 



260 



"132a 



-130a 



140 



132b- 
130b- 

106 > 



-128s 



128 



102 



(2) ^t20 0 2-S40605 

[11*58] BufBe^tt#Jlg^-<— y-^, b t— oco^SSrOilS 

[IS*59] tfrlE'>fc< tt-o©S^«*sjg-SJ#Jiaue*-«^Ji-C 

* =t y 



(3) m& 2002-540605 

w&k-tz. «*qii3o> * y 

3 fufcffiS: i ir few**-*-*,, W#*iro* * y 

[If*rg21] Bilfa^ft < £ — o<Mi >v=iJf-s&^ Te.K.U<Se/!>>£>/&33¥a> 
bStfixS C t Sr^flt t -f 5. fS*lI20ro^ *e y Hi-?-,, 

[»#Ig22] SiifEfEtiW^^, Ge, Sb, Bi, Pb, Sn, As, S, Si, P, 0;1> 



(4) 

[§ft**25] WI5SE-fr«*saiBWi-e*Sii:*<l**i:1-5, W*rit24<ZM 

[ffi*if27] *HE»**a«pa5tt-C*Sw**#*i:1-5, IS*II24CD^ 

[ffi*iS28] «rffi»-fr«*S|SK«)»c*SFK:E«**LTV^r tSr»«i-f 
5> IS*3S27tf» * y igiP, 

rts*ii3o] isffi<«affid$, m^fiijuffi, -ssjLffiijigM, ^^mmma^h 
. fi*ii24(75>^-yig^- 0 

[ 8***32 ] iuE&^if # «HEE««-»fc ISIS L fc Mftftii Sr *f 3 95 

*mmt-rz>. 5**924©* *y*?- 0 

t«**34] BuE«Sffi^BuEE1S*ti^<Da?rS^>i-«r5t t) I^-v^r i: 4: 
»itt5, IS*ri24<73^^y^ 0 

[1***135] iuES^coEt§#£f/S^&< irfc — ^ro*/u=> y z 

[f**if36] S5E4>fc< t fc — oroAA-a^^s, Te&t/Se*>e>^5i¥d> 
5>iBtf*i4r iSr«f»ti-4. f**i£35<D*-ey Jhf-. 

[11*1137] fflflStaitfmtf, Ge, Sb, Bi, Pb, Sn, As, S, Si, P, 0*> 

zkZW&b-tz. f**il35<z>*^y ^t-„ 



(5) m * 2002-540605 

[8**438] mtitmum^^ti < t h-^m^m^m^^-t 
-oomm&te. futEiEtiw^f <7?m^«^*^{k LE.om)iBf5«^^p) 



(6) 49* 2002-540605 

■ [0 0 0 1] 

CI<OtfciJSf41997¥lOJl 1 B UJBro*ISttttaJM«-?£08/942. 000^- <D-UmWt 
(Ovonic)EEPROMfi, @f**©*>5, ttttffi, ^FiMHS, *JK«^I5 
[0 0 0 2] 

SISA!cMffi^ixfc^-y->^^*— (0vshinsky)-~-O*S#rp#-J§-3, 271,591#S 
1*3, 530, £ ixT*> t) , fa^H^I*!^ \z&3%kz. LTSO AH 

[0 0 0 3] 

' 591&V 441#i i F(ctei6^n7tiy]»cotl^'ft:^^J± > £)9rttflli&&BiJ4£<Z>K 



(7) <&m 2002-540605 

10 0 0 4] 

^— K-r-f** K^-fy, H$f^^77-y>a, DRAM, SRAM, ~BOJ-"J T y Y 
[0 0 0 5] 

rcoJ: 5(c:,fli/Mbix-5i:, EEPROMteH&rof-l-^^ 

o 

[0 0 0 6] 



(8) &m 2002-540605 

***** s^v^-fr/i^— *>&S» (-tix**:«*»s&5H4) ?r*1"S4i-g- 
fi, «*H'J«tta»-ef4*<*5*»Xtt. J:<"Ct>#JHMM:fc«>J:*5 3. * 
ftSfc, g-Htt;* * Jl t#^#S«t5'tEEPR0M{i<gl/^o^7 5 -ytfx.*fl,i?— & 

[0 0 0 7] 

^■^mw-cfcofc. rn&o*t»tt«*w»ctt»*>*M (W*£# B B B 

[0 0 0 8] 

f*#*JS5, i66,758*(cf2t££ti.T:jo<5 , ^rogg^rt^tt, r wK##u:lt# 

ft^Hi|trFS-§-^5,296,716#, 115,414,271*, 315,359,205*, 
315,341,328*, 315, 536, 947*, IS5, 534, 712*, fg5, 687, 112*, 825, 

^mfltwttaEftwwxviaitsd^wwtt, &&k&$*u *H#rFffi^#*3io8 

/878.870*, JR09/102, 887*, &.tffg08/942, 000*(C#X. e>HT*J 9 , £T 
[0 0 0 9] 

t&£ icfcg & Ktt1» W W ^ ^ h Mz. t> ft 5 «9f ftMUUtt U *T ft 4 o 

** y^-i/^tt, ^^^ B B B Ki^(c^f B Ktt^wFfl-c-i35^l?(i4< , ( l 
) ftdfWSUUJttwfcffcXtt (2) ^(c^ B B B «S.^^^ a B B K^o^w^^ 



(9) 2002-540605 

[0 0 10] 

£ym&£titzmn<o^±te&mft-tz>X'h*>? 0 mm\z, umtm-£L<teM 
(citstg^-ct'Si: iv\ sic. ^{fc#)|sH:Lk^y^s: y * uyv?^o; 

[0011] 
[0012] 



(10) #t2 0 02-540605 

[0 0 1 31 



[0 0 14] 

isssioott-oroaifiufc*.— fe^^^-y m-m— tr^^ey 

St^tt. »— SS*130A. E««-WJI250, &O5»-S^-270*»e>fi6S o S-*~t 
^ Jg-«1^130B, teHW^S250. XV*-«-&270*»e>rft*. 121 

1S*m«r LtV^„ ii&ftil 260 teiE« #¥4250 1 JB - ^©Tk^fcEB * *tfc 
«BffirolWro«*WI6aS:*«-*-5. t&fRJe260tt> JR=*/^-&ie«*mJ125<> 
rtfcfiM^*H!W«tll«i-*. WW«:SI«140M:. Sg-S3-130A£fg-*g£-130 

±«5»*frfii*180J41B1tSS11100«>±»»w*fa$*tS o »4t<" 
«, ±SIJ«*fl£«180tt«»SIK^9^ (BPSG) *>P>fiJ5. 
[0 0 151 

*LfcJttS«*&feVvr, 3&-«£l30A, BttKm#ttttl28<BffilKS128Slc& 

^xMfcZtvtcfcmmwm*-^-- y- c;t-tt r^ts^^— y-j tt«f« r- 



(11) #$2 00 2-54 0 6 0 5 

[0 0 16] 

m&Lizft&<DBM\z.ts\i*x* »*aoiaittt»f4¥B*ia»»»jB25o-e* 

, e«JI2$0OjCS«tfi«ttX'<-lM30A, B**tWO±«l=IW**a. (w 
[0 0 17] 

2A, BKHWUTV^ft. *LfcH*ll8«^*5U^r«IB132A % Blieitt^'t- !H3 
OA, B<©**fp]ltffl5-e*>5. 
[0 0 18] 

SEt6^te^tt^-i— »M30A, B«5W©SS*ffiai4. fEt§#**<!:*®132A, B 
fceDF.fl<0«£-®«-C*>5. ioT, fHtg*m £ CHHS;*^— tM30A, BcDPbI^pS 
— ©««ftje^J4i8B132A, BW^TXfi-^^Siii-^tOffe-So finite* 
-s— <H30A, B©»ttttlB««-WA»c>«m#««128XW140«cJ:oT««Wfcl6 

[0 0 19] 

, «y7W«t5, *6«/*ilfi#tt*«»4, «BU<D4HE1t***, T u 
L fcXtt»IHroE«*^-K:E* $ *T,fc W* £ =F#i- 5ri4<lt*UJt 

S?* * 0#JI4, JFET.5.U ? M0SFET£-£tf o MOSFET<O0i|fiNMOS h 5 VS?* ^.Rl/PMOS 
h9^^^*r*tr. HKNMOS&WMOSteCMOS&ffii LtWCf yT'lKSitS 

[0 0 2 0] 



(12) ftm 2002-540605 

ntgEEioo^ * y mw&« nmos h 5 ^y^#©«wj®a«/«»»ifc 

»jatt-S)MS*5'y =^*««:^i^l02Ji{c^$ttST?S)5 5. 
[0 0 2 1 ] 

NMOS h 7 9 13. nSUc K— fc^^Lfc (KTnl K-7°i:^!l1--5) y 
— *««110, nflK-^LfeKKilWlH 'StXf-f— h««1184r*tf. V 

[0 0 2 2] 

£nr^s 0 ^ir*^««ii4±*«c«j«s*Lfcy--h««ii8r4, y— 

8tt, #£L<tt#*£Sr>y a^Ji^fe/**. b««118*^*/U««114 
*»fe»«iLTV^6©H«m*«l*116Ti!>5, »* L < tt— »^*<DJl-e*>5 . 

o 

[0 0 2 3 ] 
[0 0 2 4] 

BicWft^^yTwsawoooKiBtfcs. Bra. r k^bc 

[0 0 2 5 ] 



(13) 4**2 002-540605 

SffiEI2«:#S8L-C\ ^^^/upflitffi*113ttnS K-^Lfc KM >««112 

^L/cNMOS^lc^^Ttt, 9- + -*yH5aJhfBigE113«:pa K— ^Lfcv^y = 
e>^c6 0 ^^^^Pflih^ll3li<t<^b^^^^aAa^ffiV^^^> 

[0 0 2 6] 

h««ii8<o±*fc«dtsix5<ottffejnfli«i20T?. \.<vxmit*>'y 
/a^&*t5 0 &jRffi«i20te, ^ * y r w (ft^^fiicw) & 

o 

[0 0 2 7] 

&*«*120(O±*^«)«*JxS(Dtt««#tB«©122-C, »* L< f4"H-ft3S 
*©i^e>*5. w(OR«flcffl«122tt*«»^A«ffi«120*IB«««^*»tS 

»9-fr5««'^bii&nk-*-s, Jain, ii6, 118, \20(Dmmm-±M£-&)\zy— hm 

[0 0 2 8] 

^JRiE»190tt±ffl*6«Sffl*l80(OJiSB(c^$n. H2©«Blc*R¥*;*^e y 
T W flt5t^fi$S:fll§Jo"C (^ir^kKtcVfTK) StfTV^o'&JRIBjRlQO 

»x-y f&^cojg y tt*r#jjW-6. &JREI*190tt7Vi' 5 = * AXfi«(Oj: 
3*eWttW3H--CJBj*$ix5-C*>^>5o * :^*^>&144te&JgIESI190£: Ku 
>f >««110K««»KiSBKi-5 o H2lc«i-»jE^|tlfcll«K:*JV^Tf4, > 

3S{b^^^co* (/T^ftiT^i^) tfs, X«102i:eaftt«kl44orilJi:lRH:J:5l- 



(14) #12002-54060 5 

10 0 2 9] 
[0 0 3 0J 

H2Sr#fiaLTlE««W250, 16— B. ^~S^270. iSh?^ 
9 . XtfT KU^^©IBO«iS»«*tt?te©J:5fcKll|JT?*«-C*>*5..NII0S 

«120) t»i»**t, h7V^?- KWV (KW>W110) ISmm6tlCy 

— 7s (y— ^««H2) lil^Wlc^^y ^T-O-otDiS-T- (SB— Ste-130AXttl 
30B) (^Siig^nTVNSo ISIS^SO^COf&roslS^ (*-gS-&270) tt, m^wic 
WSflEVa (l22lCtt^&;h.-CV'>ftV'0 IOi&-£-£n.TV>5„ 
I 0 0 3 1 J 

gUfi^y^no, wrtsi-amffSbJiifflh?^^* (fed 115, &tffl 
*<n**ym**mtR.mz.m7£\^m^&^mzm\<^%i\*>i. yt k 1^1^120 

. 190©**«IW««««l*«rRWi-S>*yTW©«B«H-e*5. FETfctSP^ 
L < f±M0SFETT\ HWf£ L < fiNMOS h 7y - ^K'fc5. ttfc> flKMOSFETttPM 

10 0 3 2] 

mafcEUc^-TJ: Sid, fet h7 y-^^©y- M2T K^Eiro- otcjgM 

[0 0 3 3] 



(15) 

ri> b/&£NM0S h ^ ^TW ^1500^0 h V ^TWli 

. mmmMmie, ^-vrnmis, &*««i20ftrw»*#««i22Sr-&tf^- h 
. -»ba», xtt»b«»oi5tt««*w»^b»i«*ixs. »«#««i2 

4<Dm&fcs L< tt*5400^>^^ ho — A 1 1000;*- >^;* hP^A(DP|T, 
L< (1^700^-^^ ho-^-Cfc5 0 Bt«#ff«124(Oin0!>ffiin»HOttSicS 

ai{c3si54ati7o, m&M&i-Zo mit^-fixom (^£*vo^v\) asn-K 
— ^ta«ciio, ii2<75_b*-(c^$nsci:^fc^ o 

[0 0 3 4] 

5B^£;ftTl^^ig500B£^<b LT^tSo fl«*WI126<£>ff£ Ht, 
L<ttl00i:500*^^ Fn-A^l JEfcfr* L < te£U50t mSOJr^fX h 
*LT*tjif*L<ttJKj300^-V^ ho— AT-feSo S§m<£ill26 

[0 0 3 5] 

> «172^7X¥^iae^n/cJSB173^^^m^l26S:^^'l4 
**IK-t0l»***t5 Q ^^*»»1720iSBB173**feR«flcJI126*r#« 
*tt**JK± fgl70OJi£ffi^fe^m^jil7nil^*L^v>J:5^ 
* - S tbS 0 ^ * * OWffiaW#**tt A«OJB*^H 5 CCD«^500C t 

[0 0 3 6] 

ftl^-CB5G>*M**130A, BjWgjft^itSo Jg-t£^130A, Bfi. flll72rt<&BJ 



(16) #*2002-5406 0 5 

(CVD) a«4rfflV^-C**ix5C4:36sa!)5 > {RiJH[§!$iJg3-E133lc <fc otStlJii 
[0 0 3 7] 

«itfe500D(i, #«MrttfcA*IS*L, BSE («3£500E) {C^I-eSHtttM* 
9-130A, Bt:#Jfti-S. #*#«*#J#*¥K:K«£ixfc®a»e>S^J1133* 
«PH72©flaSanl26S±»w«o-C^5«*B133ttri-ett.r«fflJBj t 

^-iM30A, BtttB*gitlO0tejtti-5l&— *f 170<75<|iJMffil26S 
±tc^oTV^S-g-Sl33lif^S!*aS<733E»w^05XS-el^*$*t2>. 
[00 3 81 

Sf-e-*i33*s^«j^«fmffiSr««-t-5 ifi^-r-ttjf , ewttflw^^— tf-130 

A, BttS^-S 133(D 8ft ZfrtzmtS KSSfttt (w^ L V rof$Srff5:i 
fcfcSrtr^S. #*L<tt, »-&«133tt, »H30A, Btf^SCfft 

(w^5O^b*-JlOO0^->-^^ ho-A©ra, J; <9 if* L < Ji**Jl00t**)500^->'^^ 

[0 0 3 9 J 

«£-Jil33&tfi|g*i: L-C»feiX*eJ»'tt«fi»'&130A, BttWSftfcgaHS© 
[0 0 4 0] 

«-&*133S:»172rojKiB*»e>llft*i-S#<*^«J (TW-f y b o 9 ft) £ 

-*i30A*e*tt««^^— -9-i30B*»e>««tt^ie»i-Sw tiftsaa^ixs. u 



(17) #12 0 0 2-5 4 0 6 0 5 

[0 0 4 1 ] 

7-*>.*/Hfl.ifc«*ii3tt, y-^MKW ^ifcno, H2i:gWolroeitt 
Sr*i"5. H*4nfcNM0S«*lCtek^TH[, ^ + *A'REJl:ffi«113tt, pIK- 

[0 0 4 2] 

«^500FliM§Kr-7^^r^^ (7* F l/^ FWtfi£'<* — V»j«Sr 
IfiLt) toSt^ftT, *170rt<B««ffil26Sa»&»oT^5&^*133«r«&#W 
»C*S!lLTI^*i-S. j»172F*9roe9fttffliJM^-<— IF130A, B(i7^- F U-^^ F • 

h ix Z> fcm.® ^«5t500G t U T @ 5 G\C7jk £ ftT V ^5, 
[0 0 4 3] 

^ * y 7 ^ oS&jfiSt 5 r J: iBKfiofc (IP*» T-v-^HUiiJHTfc.iL 
o@5GOiffiB{CSii:tc) e*tt{R'Jii^-5— tF130A, BroteM#t5£-f 2, ~ t KB C 
^^^t**l^v^?>ix*rtttaiSix*. H3tt, efcttfllM*^— • * (130 
AXfil30B) ^gilL^^y T Wc^IicWrft^^-!) 7 U"C roK»fcilllT-fcS, 

o 

[0 0 4 4] 



(18) 2002-540605 

[0 0 4 5] 

ffimftmw&mttiztiti'ik^ mmmoonMt^ - mwmzmmtsttz (cmp 

[0 0 4 6] 
[0 0 4 7] 

«ig^500jaw;**v^£iv J1250, 260, 270tt***Wld**J $ tlTlUSK 
^«jg500KSr?g^;i-So if 250, 260, 270tt«170O±ffl^b***ttK**|-C|» 

[0 0 4 8] 

500LSr^j*i-<5 o e*J1280tt*«*W»C*#J*ix, /1250, 260, 270<£>«l»ffil:: 
}Bo-C#fUl*^fc«iI*270B*:Jt^a*ixSo LT»?>ix5«Sfi500M3^ia 
5MKl*£jh/CV*3 0 e*«270AXV270Btt--*Jc:|Bl«*llffl^Slz:Sf^290Sr« 
H*LfcH16ffi«^*5^T, *-ffi^<Z)«ffiJB280W:iaflW250^»S5L 

[0 0 4 9] 

e«*270A£tf270Bte, ^TIW Ce*tt»»-e»j***b6r fc**> 5 , 
e*ttW»36>fe»J«SnSi i t*>*. e»*270AXW/ xtt 270Bfcffl^&ix5 
#»o«tt, SMt^*^ f^7;V; = !)Altt, ^^^«»k4h, 

[0 0 5 0] 



(19) ^2002-5406 0 5 

fcv v ti<& biitzh <D-?hz> 0 ±nmmfrmi80te*mft%iwmmmooM&w. 
(H-immmmx?* (bpso -hgi^m{wii8ocDj?£te, 6,oooi:io,oo 

Oty^hc-Aror^T^?, Jf 180Off £ 12 J: ?> $? £ L < 137, 000 i 9, 000^ 
hn-^CDRg, ft<b$?£ Ll^lffi8, 000^-^2/^. ho-^-Cfo^ 0 
[0 0 5 1] 

ZWt1&^Z<n\^^J;mm<£&m&m ^ h ix5„ igtR&giJfi lift 

^s^s-cA^j-rsf *>^> 9„ st^A^j^/smt ury- haji #io4.&tmm 

[0 0 5 2] 

[0 0 5 3] 
[0 0 5 4] 

*&W<Ot=eV T W«ig^(0&'>l£{S^fe /WIDEST (E2i: 3<DpJ;^0l 
*«B**s*3*l,TV*5) tt. »*L<l4 8F2*j« I Roej:ij»SL<tt6F2*» 
OtyHa^ttS. Lt ^ * !) 7 u-f Srff Ht 5*ftlt L < t3^3fc 

[0 0 5 5] 

Smtt^JJC^Kj-rS^^y 7Wlr^t5*i£T?fo5. JEfc. CMOSXflT'ffl^ 



(20) mm. 2002-540605 

[00 5 6] 
[0 0 5 7] 

Ttf>*tt, ^KWfifft^^y T W Sr. DRAM, SRAM. 77r^^!), 

* y i: , (l)-fc/Wffia. S:T>*(2)CM0S«LS^ffl^e 5 ttS-7^^>'^ 









[0 0 5 8] 




« 
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8F 2 


6*9 


SRAM 






4T 
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5 


6T 


80F 2 


0 




^ 8F 2 
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8F 2 
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6F 2 - 


2-4 



(21) #820 0 2-5 4 0 6 0 5 

[0 0 5 9] 

mtfn\cmt&i-z>ffi-?mm^z> £ o mm ztvzxhz?. mt mmm^mun 

[0 0 6 0] 

[0 0 6 1 ] 
[00 6 2] 

tmttmz m-tz> u& t w\m. ^rnvrnmst * ^— 9- t> , tBim^^o was 

[0 0 6 3] 

^xMf&ZivZX'hZi. 

[0 0 6 4] 



(22) #S 2002-540605 

[0 0 6 5] 

[27»;:^LfcS2lg3£E300l*, fg-g=-£l30a, b<£>=§-* iSZorog^SA^M 
lfc*LfcE*««100©«fc E«StB3OOtt=o0»«>;il7-d>&jftoTV> 

So 

[0 0 6 6] 

*172f4HrottBBtaiiffK:3SWTV^S. m-^^J1332(4^128cD±®S. 

vmmto^AttHzmmzti* m®mwi28s%.x?mis.mo6*&.m.-fz. »-» 

■&«334ttftV^«SE«6«JK3B-»«-J1332±'>4ffaSix5. i&V^ fg-Stflg- 

*£4x5„ JB— S5-S-*3320>«o-CV*S»#tt, ***WAa©«T?, *— «« 
«342irP¥rftl,5o SB-^^f 334©£SoT^5£|5#li, SS-ffil£/I344i: PRXft 
5, — f&fcfcoT»— «S*342fc!B-fflJM344tt-Me**4ffleJ*'<— if* 
^1-5„ 3tKWtc:«affil28S±»cjgj5£$*tfcJB-fflHeJltt. l£ffil06±fc®j« 
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